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Environmental DNA metabarcoding-based monitoring of
fish diversity and screening invasion risk of
non-native fishes in the Beijing area
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Abstract: [ Aim] To investigate species diversity and community patterns of freshwater fish and assess the potential invasiveness of
non-native fish in the Beijing area. [ Method] We sampled 33 sites from three types of freshwater ecosystems in Beijing, including
reservoirs, lakes, and rivers, during June 10-17, 2020. We used the environmental DNA metabarcoding approach to analyze spe-
cies diversity, classified the identified fish into native and non-native species. Lastly, a risk-screening procedure was performed to
assess the invasion risk of alien invasive fish in Beijing using the Aquatic Species Invasiveness Screening Kit ( AS-ISK). [ Result]
We detected 52 species of freshwater fishes belonging to seven orders, 22 families, and 43 genera. First, based on the PCOA and
ANOSIM analyses, we found no significant difference in fish diversity and community composition in reservoirs, lakes, and rivers.

Most of the dominant species were shared among three water types, and few were unique. Both the fish diversity and biomass at sites
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sampled from mountainous regions were higher than those from the urban regions, suggesting that human activities and urbanization
could significantly influence freshwater fish diversity and community composition. Species richness of fish in Beijing was lower com-
pared to historical records. A total of 39 native fish were detected in our study, which was far lower than the previous record of 83
species. We detected an increasing number of alien fish, including six invasive species, namely, Ov niloticus, Micropterus salmo-
ides, Clarias batrachus, Clarias gabonensis, Chitala ornate, and Oreochromis tanganicae. Finally, the invasion risk assessment re-
vealed that all six invasive fish showed high invasion risk in Beijing, which could seriously affect local species diversity, indicating
that we should pay increasing attention to their population dynamics. [ Conclusion] In this study, we adopted the environmental DNA
metabarcoding technology to assess species diversity of freshwater fishes in Beijing. Our findings not only contribute to a better under-
standing of the background data of fish resources in Beijing at present, but also provide appropriate guidance for the protection of n-
ative fishes and management of alien invasive fish.

Key words: environmental DNA metabarcoding technology; species diversity; community structure ; native fish; alien invasive fish;
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Fig.1 The location of the sampling sites in the Beijing area
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Fig.3 Fish diversity of different sampling sites in the Beijing area
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A5 S M8 FISK $T 43 R GE36HH ( Copp et al.,
2016) F AH 2 SCHk (Killi et al.,2019; Interesova et
al. ,2020) , 53 w115 6 4k >k 251 BRA ( basic
risk assessment ) i 2 Il BRA + CCA ( BRA plus cli-
mate change assessment) $5%1, 73 HToP R F AR K
W ARAEAL K SRR SR AP R (B I A 9Y
B BRA TR 4 18, BD ALK (1543 <0) |
XU (1< 4553 <18) [ MUK (1550 =19) ;i &
BRA+CCA 58U {H B O 28, BV AR AR XU (#+
43<0) XU (1<7535r <28) (R XK (=29), 2
e BOTHR S5 R WL 2, HRAE BRA $540F1 BRA +

CCA TR O 45 R ABFFEAIN B 1) BT A7 6 Fhohok
MR STEAL 5 IXCHR AT = AR AU
F2 ETFISK V2 iR R BBINSENE
BN E R TG
Table 2 Invasion risk screening of the potential invasiveness of
non-native invasive fishes based on the FISK V2 kit

i BRA 434L  BRA+CCA 474(
Species BRA mark BRA+CCA mark
KRS Micropterus salmoides 27.0 39.0
JINs&ESAES Clarias gabonensis 29.0 41.0
NG JE W& 1 EAESY Oreochromis 31.0 43.0
tanganicae
Hirtle#8 = 1 Chitala ornata 45.5 47.5
WESHES Clarias batrachus 41.0 53.0
Je B B HE4 Oreochromis niloticus 43.5 55.5
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2018; JH I FF 4%, 2007; 5K F 6 4E, 20115 5K 4,
2020) . AWFFELIREKY] FREE DNA HoRK i 75
TG 2 AR R A Jy AR Y Y B R A I 3 £
G RAE DT I ME LR B R AT Wy b, 491 G A 38 17K 8
(S61) HRG I H B FE 4 Xenocypris davidi Bleeker Fll
Fo g Zacco platypus ( Temminck et Schlegel ) 2 i
AT X 2 Fifa el 5 AF AL G i ki A b 1y
Fuk &P, PEABREE DNA 22 505 J7 3 AL AT LA
SERLTRER | e A% 28 W A HL A R ) R
TR R 3R 5T DNA A AL 55 0 2 2% , 8 i 3
55 DNA Jpa = B AFAl Wy b AR W i 55 05 A A 1
i — W58 (Evans et al. ,2016; Pont et al. ,2018) ,
PR UOR PRI DNA R SR 05 16T 2 T
FRAZS W, 57 PR35S DNA 7K Az AR W 22 A4 s il
FORPRE, L BT 28 DUSE  RAUK A A5 Wi
FA YR

AT R I, K A FITT i 3 Fh K AR 2 Y
(R 2 AR PR TN VR 4540 TC 1 35 22 5 S TRl KRS
RIvh g R ] BAL R T 3%, X T RE A K&
IR AT E (5K, 20205 Olden et al.,2004) ,
M A RE R A 2RSS A e 2R
FEE, R I IX. A SRR SR IR Z e S A= )
T T DCOKARAE S5 AN, DXV 7K R AR
(S61) FI/NJE (S64) Ff AR Fh K 2 W)L
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A B —  RAL BG5S T 22 LA
TR, ST T A5 [ Jry 18 B IR, #8 2R AF V%
Bk, B MR B T 32 T A SRR,

b K5 L DXCRAE A0 22 S 3 il BE 5 S BRI AT
Koo TN, I DI ) #1288 O B b 32 B O
B g £ T 08 £ Pk i R 322 T e A R ek
HKT,  EIRGERFRM], NI S R T AL R XS
ORI A1 2 22 R P AR Vi 23 18] 0 A 7 A W35 5
Wi ( ZETE A4 20185 3K, 2020) .

ARWFFEILAGIN F 39 Febr b 5t 1l XY A 1 Ji7 A £
it eI T Py Sl B b A R (R 83 A
UTAEA AL 5 [X. #1288 22 R 8] A S m A 0 21 1) A<
HifaFP 43508 65 B (1984 4E) 43 Fh (2011 4F) FiI
32 B (5K, 2020) , 2 B b 50 XY AS Ml £ 28 24
PR BAE T REEH, A 7EdL U A Hh fa S 8 4
HAEIC SR Y R A 2 A 5 05 L Pseudobagrus
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FRBE AR T AAC BT, (AR TR 2, AR
PE A I B R Sk AR AT 6 AR AR, HBA
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